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m) Hair care composition. 



£7) A hair care composition suitable tor use as a shampoo comprises ; 

(a) at least one surfactant ; 

(b) at least one water-insoluble end-func6onalised quaternary silicone porymer capable of dissolving 
in said at least one surfactant ; and 

(c) a cationic deposition porymer. 
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The present bivention relates to hair care compositions and in particular to clear or opaque hair care com- 
positions containing quaternary silicones. ^ 4 COfTV 

tn JZ^T* Si, ^° ne - containi "9 hair «" compositions. e.g. conditioning shampoos, frequently give rise 

Typically, such silicone-containing hair care compositions of the prior art are opaque systems and it is 

G^llS r^r" 6 " 00 "?^ 9 OPaqUe SyStemS 9 ™ *• to w '«* <* cZng S^haJ 

ft, J£2? J2 m 8X8mPle deSCnbeS 8 Shamp °° system ^^"9 a Q"aternised polymer and organo- 
functona. s,licone However the siicones disdosed for use in that system are water-sdubTe^b" poZ* 

IT T. k ?* ^ """P 08 *™ «•** ™ opaque or cloudy in appearance. A -como- XeffoT^ 
pulses of the desertion, is a long chain silicone polymer wherein functional groups^fouWTtte^ 
vanous points, often randomly, along the length of the chain. Furthermore, su J LLsolubl S Sri 

h fl r " nd |;^ — "on-flyaway eff fcacy. since their ^.^uti^Z^^. 
ition from aqueous based shampoo compositions aepos- 

ar. ft^SlT 139 ! 8 "* encountered other water-soluble silicone comb polymers also known in the 
Wh^^ltl" 8liCOnB P °* ni, » th8t diSd0sed * GB-A-2157168and GB-A-2^4329 

£1 ^ bee " 8u 'P' fei "9 | y to that by utiising certain water.inso.uble quaternary lulconesca- 
pable of dissolving in surfactant, particularly anionic surfactant the problems associated withtte p^rt™ 
' n Par, '~ ,ar ' b ' utfli8i "9 water.inso.uble quaternary siicones which are noT^b^ZsasT^ 
f«ned above, .mproved conditioning and non-flyaway benefits may be obtained over the prior art ^^Dot 

^ZIT^^ 6 "* COndRton ' n9 <™<™«™ which areTp S.y del 

^Acoordmg to t he present .ventton there is proVded a ha^ care compost suable for LJa shampoo. 

(a) at least one surfactant. 



(c) a cat ionic deposition polymer 

The invention wil now be described k\ detail. 



(a) Surfactant 



The hair care composition of the invention comprises at least one surfactant which may be selected from 
anionic, nomomc. amphoteric and zwittenomc surfactants or mixtures thereof 

by weight ^ we>Qht ' nwe Preferably from about 5 to about 20% 
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(b) Water-Insoluble Quaternary Silicone Polymer 

The water-insoluble quaternary silicone polymer is any polymerised quaternary sflicone which is end-func- 
tionalised; that is, does not fall under the ambit of the term "comb polymer" as hereinbefore defined. 

Suitably, the end groups may be quaternary nitrogen-containing organofunctionai end groups, so that 
charge on the molecule is located at the ends thereof. A suitable type of water-insoluble quaternary silicone 
polymer has a high chain length, typically of the order of from about 60 to about 120 units, more preferably 
from about 70 to about 90 units and most preferably of the order of about 80 units. 

A preferred water-insoluble end-functionalised quaternary silicone polymer for use in the invention is de- 
scribed by the following formula: 



OH 
I 



R -NCH 2 CHCH 2 OCH 2 CH 2 CH 2 
R 3 



Si-0 

A* 



,8 



OH 



SiCH-CH-CH-OCH-CHCH-N-R 
'7 * z * * 2| Q 



10 



n 



2X- 



wherein R 1 and R 10 may be the same or different and may be independently selected from hydrogen, saturated 
or unsaturated long or short chain alk(en)yi. branched chain alk(en)yl v or C 5 * C« cyclic ring systems. R 2 R\ 
R*. R 5 . R 6 . R 7 . R e and R* may be the same or different and may be independently selected from the group 
consisting of hydrogen, straight chain or branched lower alk(en)yl, and C 6 - C $ cyclic ring systems. Preferably 
the ring systems, if any. have a sufficiently low charge such that the charge on the molecule is concentrated 
in the organofunctionai end groups and the water insolublity of the water insoluble quaternary polymer ap- 
proximates to at least that of a molecule wherein groups R^-R 9 are methyl. Thus, the cydic groups may be 
homocydic or heterocydic in nature, provided that the water insolubility of the molecule is at least that of a 
long chain molecule wherein R 2 - R* are methyl. Thus. R\ R 2 - R» and R 10 may indude nitrogen, oxygen, sul- 
phur, carbon or phosphorus. Preferably, the ring systems comprise homocydic rings of carbon atoms. 

Alternatively, any combination of R\ R 2 and R J . and similarly any combination of R«, R» and R 10 , may form 
a ring system with the respective end nitrogen of the above formula and form such systems as morpholine or 
pyrrolidine. 

The value of n may be of from about at least 60 or above, but must be such that the water solubility of the 
quaternary silicone is of the order of less than or equal to 0.01wt% in water at 20°C. The value of n may be 
an integer value lying within the range of from about 60 to about 120. Preferably n is an averaged value of the 
order of about 80 * 10. wherein such a value may not be a whde integer value, for example, n may be 80.7 or 
the Ike. 

The counterion X" in the above formula is preferably acetate but may instead be for example halide, organic 
carboxyiete. organic sulphonate or the lite. 

A suitable example of an end-functionalised quaternary silicone polymer according to the above formula 
is ABIL-OUAT 3274 (ex Goldschmidt). also identified as sflicone K3474, having an n value of about 80. and 
wherein R 2 to R° are all methyl. 

The end-functionalised quaternary silicone polymer may be present in the hair care composition of the 
present invention in an amount of from about 0.01 % by weight to about 1 .0% by weight, preferably in an amount 
of from about 0.05% to about. 1.0% by weight of the total composition. 

(c) Catlonic Polymer 

The hair care composition of the present invention also indudes a cationic deposition polymer which is 
preferably a cationic derivative of guar gum or a cationic cellulose derivative. 

Suitable cationic guar gum derivatives are those given the CTFA designation guar hydroxypropyi trimoni- 
um chloride, available commercially for example as JAGUAR C13S, which has a low degree of substitution of 
the cationic groups and a high viscosity. Other suitable materials indude that known as JAGUAR C15, having 
a moderate degree of substitution and a low viscosity. JAGUAR C 1 7 (high degree of substitution, high viscosity) 
and JAGUAR C16 which is a hydroxypropytated cationic guar derivative containing a low level of substHuent 
groups as well as cationic quaternary ammonium groups. Also suitable is JAGUAR C1 62 which is a high trans- 
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parency. medium viscosity guar derivative having a low degree of substitution 

^8— W. cationic ce.lu.ose derivatives as deposition pdymers indude the Polymer JR series. ex Union Car- 

. p*«£^ 

Other Components 

to ** a ?fL C r^ i ° nS 01 PfeSent invention ma * a,so «*»•" as optional components cosurfactanls which 
^ Examples 1 to 21 
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Comparative Example 1 

The following shampoo compositions A and B were prepared as described above. Composition A (which 
was optically clear) was in accordance with the invention, whBe Composition B included instead a water-soluble 
quaternary silicone polymer (ABIL-QUAT 3272, ex Goldschmidt) of a corresponding structure to silicone K3474 
but in which the value of n in the formula is about 30. 

Composition ( %wt ) 



Ingredient A B 

SLES 2EO 16 16 

Cocoaniidopropyl betaine 2 2 

Silicone K3474 0.5 

Silicone ABIL-QUAT 3272 - 0.5 

Jaguar C13S 0.1 0.1 

Formalin 0.1 0.1 

Sodium chloride 1.0 1.0 



Water to 100 to 100 

Shampoos A and B were subjected to a paired comparison test for the descriptors ease of dry combing, 
softness and non-flyaway, using as a control a con-conditioning shampoo formulation corresponding to A or 
B but excluding silicone. 

The voting split for each of the test formulations (vs control) was as follows: 

Voting split (maximum 72) 



A B 

Ease of dry combing 70* 43 

Softness 66* 28 

Non- flyaway 70* 55 



•>99.99% significance. 

Comparative Example 2 

The following shampoo co mp osition C was prepared as before: 

Ingredient 
SLES 3EO 

Cocoaniidopropyl betaine 
Silicone K3474 
Polymer JR6C9 
Formalin 
Sodium chloride 
Water 



C (%wt) 
8 
4 

0.2 
0.3 
0.1 
2 

to 100 



Shampoo C, which w8s transparent was subjected to a paired comparison test for the same descriptors 
and versus the same control as in Comparative Example 1. The voting split (vs control) was as follows: 
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Voting s plit (maximum 72) 
C 



Ease of dry combing 72* 



10 



20 



25 



35 



Softness 



66* 



Non- flyaway 72* 



Comparative Example 3 



*>99.99% significance 



» theprtaraft •»"**»«< ">GB-A.2161172.«l.,d, » a «ater-sol u bte comb pdyraeras kno^ (ram 



Inqredient 


D (%wt) 


SLES 2E0 


16 


Cocoamidopropyl betaine 


2 


ABIL B9950 


1 


Jaguar C13S 


0.1 


Formalin 


0.1 


Sodium chloride 


1.5 


Water 


to 100 



t 

Voting sp lit (maximum 72) 

Ease, of dry combing 28 — 

Softness 33 
4c Non- flyaway 36 

th. t££ *°" ^ " 8,8tiS,iCa,,y and in a., but the non-f,yawa y case in favour of 

43 Comparative Example 4 



55 
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Ingredient 
SLES 2EO 

Coconut diethanolaraide 

ABIL B9950* 

ABIL B9905* 

K3474* 

Jaguar C13S 

Formalin 

Water 



Composition (%wt) 
E F 
16.24 16.24 
4.00 4.00 

1.00 



0.30 
0.50 
0.10 
to 100 



0.50 
0.10 
to 100 



G 

16.24 
4.00 

1.00 

0.50 
0.10 
to 100 



# amounts quoted compare equivalent actual levels of 
silicone - ABIL B9950 and ABIL B9905 are supplied as 30% 
active, whereas K3474 is supplied as 100% active. 

Compositions E and F were subjected to a paired comparison test between themselves for the descriptors 
dry comoabiity. softness and non-flyaway. The voting split was as follows: 



Voting split (maximum 72) 
E vs F 
Dry combability 55 17 

Softness 43 29 

Non- flyaway 49 23 

Compositions E and G were subjected to a simBar but half-size paired comparison test between them- 
selves, the results of which were as follows: 

Voting split (maximum 36) 
E vs G 

Dry combability 36 0 

Softness -* 

Non- flyaway 36 0 

♦since ABIL B9905 
is believed to be 
toxic, the test for 
softness was not 
carried out. 



Claims 

1. A hair care composition suitable for use as a shampoo, comprising: 
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5 



(a) at least one surfactant; 

?^SZZE2zr~~" ,uate ™" - — «. 

(c) a cationic deposition polymer. 



i^^? 000 ^ 9 to daim 1 * Whefein the ^d-functonalised quaternary silicone 
ter solubiity of not more than 0.01 wt% in water at 20°C. 



polymer has a wa- 



5. 



6. 



7. 



a. 



a chain 



represented 



OH 
I 



R 1 -NCH 2 CHCH 2 0CH 2 CH 2 CH 



Si-0 
R 5 



R 



OH 



n 



,8 



SiCH 2 CH 2 CH 2 OCH 2 CHCH 2 N-R 10 

R R 9 

2X- 



X is a counterion. ^ ^ ano °* c « cyd'c nng systems; and 

moteojla in wtiich th* groups Ri to R^an» a^nwthyT 9llC00e P°'y m «*''* atleast that of » correspondign 
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15. A composition according to any preceding claim, wherein the quaternary silicone polymer is present in 
the composition in an amount of from 0.01 to 1.0% by weight 

16. A composition according to any preceding claim, wherein the cationic deposition polymer is a cationic der- 
ivative of guar gum or a cationic cellulose derivative. 

17. A composition according to any preceding claim, wherein the cationic deposition polymer is present in 
the composition in an amount of from 0.01 to 1% by weight 

18. A composition according to any preceding claim, further comprising up to 10% by weight of a cosurfactant 
selected from betaines, mono- or dialkyl alkanolamides, amine oxides, amine glycinates, amine propion- 
ates and amine sultaines. 

19. A method of washing hair comprising applying thereto a composition according to any preceding claim. 



11 
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